The transformation elasticity 3 using the conformal mapping function given by Eq. (2) was used to design an add-on metamaterial plate cloak. More detailed analysis and the use of an approximate field equation of Eq. (9) along with the assumptions of '  , ' ' 0 pqr qrp DS  will be justified. Because we are mainly concerned with the lowest symmetric Lamb waves, we will consider twodimensional wave propagation problems.
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Conformal mapping functions were used earlier to design cloaks with isotropic material behavior for use in acoustic and electromagnetic problems, and in these cases, form-invariance was preserved. One of the main motivations to use a * Current Address: Samsung Advanced Institute of Technology, Suwon, , Korea ** Corresponding Author, yykim@snu.ac.kr
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2 conformal mapping function for the present elasticity problem is to ignore the terms breaking the form-variance in order to engineer the cloaking device. This approximation may be justified as shall be shown below.
We will begin with a well-known elastodynamic equation 
where ij  is the Kronecker delta.
If the transformation from the unprimed (x,y) coordinate system to the primed ( ', ' xy ) coordinate system is written as By the transformation in Eq. (S4), the displacement vector ( , ) u x y is mapped to
and the governing elastodynamic equation becomes, in the primed coordiates,
The primed quantities in Eq. (S7) denote the quantities in the primed coordinate system. The density tensor '  , the transformed stiffness tensor ' C , and the coupling tensors ' S and ' D defined in the primed coordinates can be explicitly written as
Note that unlike in Eq. (S1), the new ' S and ' D quantities appear in Eq. (S7).
The existence of these terms complicates the use of the transformation method for engineering applications because these terms cannot be realized with ordinary materials alone. Therefore, pentamode metamaterials [3, 37, 38] 
We argue that if a conformal mapping function is used for the transformation, the use of Eq. (S12) can be justified for engineering applications. This approximation provided by this equation may be compared to the result of the form-preserving transformation method used for electromagnetics and acoustics.
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In the case of the two-dimensional analysis, a conformal mapping or transformation R3-R4 is known to preserve the original angle between two arbitrary lines after the transformation. Therefore, it can be conveniently expressed in terms of a complex function. Earlier uses of conformal mapping were found in Refs. [2, 13] , where invisibility electromagnetic and acoustic cloaks were designed. Conformal mapping is also known to preserve isotropy in the density after the transformation is applied in acoustics. The use of conformal mapping functions for elastodynamics can be found in Refs. [15] [16] [17] [18] , but their goal was not to approximate Eq. (S7) as in Eq. (S12). The elastic wave control by using the conformal transformation was studied in Refs. [19] [20] [21] [22] . In these studies, they applied the conformal transformation locally to infinitesimal parts of solid media so that an insignificant influence of the extra ' S and ' D terms on the transformed elastodynamic equation would not be a concern. Here, we select a specific mapping function for an elastic cloaking device intended for use toward stress concentration mitigation. In doing so, we must investigate the extent to which the exact transformed equation (S7) is affected if the approximation of Eq.
(S12) is used.
Let us now investigate what happens to the terms involving '
S and ' D in Eq.
(S7) if the conformal mapping function is used. If Eq. (S4) represents a conformal transformation, the well-known Cauchy-Riemann condition must be satisfied:
Substituting Eqs. (S13-15) into Eq. (S8) with ( , ) ( ) 
where 1 is a 22  identity tensor. Since the density in the transformed space is written as an identity tensor, the material composing the elastic cloak is isotropic in density, which is desirable for an actual cloak.
This time, the stiffness tensor will be examined in the transformation space.
When a conformal transformation was used, the following results were obtained: 1  '  2  2  2  det  1 2  2  2  2  det  det  det  (  '  '  ' ' ),
The result in Eqs. (S18a-d) derived for the stiffness tensor components in the transformed space implies that
The relation given by Eq. (S19), which is the same Eq. (3), is very useful because the stiffness tensor ' C can be also isotropic with a scale factor of det J if the base material in the original space is isotropic.
Next, the components of ' S will be examined: 2  2  2  2  2  2  2  2  2  111  2  2  2  2   2  2  2  2  2  2  2   2  2  2  2  2  2 
where ' The transformations given by Eqs. (S22, S23) are illustrated in Fig. S1 . There are several differences between the two transformations. First, the annular region between r=b and r=a is affected by Eq. (S22) while the entire space is affected by Eq. (S23). However, the non-conformal mapping requires an anisotropic medium in the cloak region, which is extremely difficult to realize. On the other hand, the region outside of r=b by conformal transformation is distorted, but the degree of the distortion is quite small, and as a result, the original homogeneous isotropic material can be used to fill the outside region. Obviously, the advantage of using a conformal mapping function is that the cloaked region can be realized with an isotropic medium. Although there are some peaks in the displacement plots near the outer radius of the circular cloaking device, the displacement distribution due to conformal mapping is more even than that produced through non-conformal mapping. Cu  by the conformation mapping is considerable smaller than that with the non-conformation mapping.
